Introduction: Kidney transplant remains one of the pioneer branches of solid organ transplant worldwide. With refinement of surgical techniques, especially vascular anastomosis principles, the incidence of surgical complications remains low. Also with introduction of modern immunosuppressant protocol, the incidence of acute graft rejection has come down to less than 1%. But, surgical complications still remain one of the most important post-transplant complications in both early and late periods. Methods: This is a prospective, observational study comprising both live related and deceased donor transplant cases from January 2011 to December 2012 in Department of Kidney Transplantation, Care Hospitals, Hyderabad. Donor characteristics, including number of renal arteries, were noted. Post-renal transplant surgical complications, including arterial, venous, ureteric, lymphocele, and wound infections, were studied. Results: We observed arterial stenosis in 3 (3.66%) patients, arterial thrombosis in 1 (0.91%) patient, venous thrombosis in 1 (0.91%) patient, 4 (3.66%) ureteric complications, 5 (4.58%) wound infections, and intracranial hemorrhage in 1 (0.91%) patient. Conclusions: Surgical complication rates were relatively low in our study. Early diagnosis and effective management of surgical complications were associated with both better graft and patient survival after one year of follow-up in this study. ß 2016
Inclusion criteria
All renal transplant recipient patients who were operated in the two-year time period, from January 2011 to December 2012, were included in the study. Both live related and deceased donor transplant recipient patients were included in the study. There was a minimum period of follow-up of one year.
Exclusion criteria
All patients who lost to follow-up were excluded from the study.
Data collection
Data were collected from hospital medical records like pretransplant work-up proforma, operative notes, postoperative recovery notes, and outpatient follow-up records. Institutional Ethical Committee (IEC) written approval was taken before starting the study. Informed written consent of all donor and recipient patients were obtained after formal counseling by Transplant Team.
Operative method
All operative procedures, both donor nephrectomies and recipient surgery, were performed by a single dedicated team of urologists in the study period. All transplant recipient patients in the institute were admitted minimum 24 hrs prior to surgical procedure. As a protocol, all recipients were dialyzed the day before surgery. All blood parameters, especially electrolytes (Na, K), were checked before surgery as a routine. As per nephrology protocol, routine immunosuppressant was started preoperatively.
A curvilinear incision was made in the right lower quadrant of the abdomen. In a child or young adult and with extremely obese abdomen, this incision was carried up to below the costal margin to increase exposure. The lymphatics over the external iliac artery and internal iliac artery were carefully dissected and ligated with fine silk to reduce the incidence of lymphocele formation. The common iliac artery was carefully palpated for any hardness and atheromatous plaques. The external iliac vein was similarly prepared.
Bladder serosal incision was made and bladder was prepared. The Internal iliac artery was divided distally after applying a soft bulldog clamp close to the origin. The lumen of the artery was carefully inspected for any atheromatous plaques. In case of deceased donor kidney, extensive bench preparation was required, including careful inspection of the aortic patch and number of renal arteries. This sometimes required trimming of Carrel's patch.
Vein anastomosis
The renal vein was anastomosed end-to-side, to the external iliac vein using a continuous 5-0 monofilament vascular suture (Gortex).
Arterial anastomosis
In usual circumstances, the renal artery was anastomosed endto-end with internal iliac artery using 6 0 0 0 proline suture in a continuous fashion. In case the internal iliac artery was grossly atheromatous, then external iliac artery is prepared. An end to side anastomosis in that case was performed. External iliac artery was also used in cadaveric transplants when there is aortic patch and in case of a small accessory lower pole vessel for separate anastomosis. After completion of both arterial and vein anastomosis, clamps were released and perfusion to the kidney was carefully checked. Hemostasis was secured.
Ureteroneocystostomy
An extravesical modified Lich-Gregoir type of ureteric reimplantation was performed.
Follow-up of recipient postoperatively
Postoperatively, vitals, urine output, and drain output were measured at regular interval. Immunosuppressive agents were started as per nephrology protocol. After discharge, the patient was followed up regularly with monitoring of vitals, urine output, general examination, and renal function tests. A routine Doppler USG was repeated on 1st postoperative month and at the end of first year as per institution protocol.
Statistical methods used in the study
Data were collected and put in a master chart in Microsoft Excel ß format in this study period. All post-transplant recovery data and surgical complications data were plotted. All statistical analyses were done using SPSS software 1 . Student's t test was used to compare data in the present series with other published contemporary series. p value was calculated to analyze if any statistically significant difference could be noted between the incidences of surgical complications between various studies (p value <0.5 was taken significant in this study). If any statistically significant difference could be detected, then reasons were analyzed to find out any cause for different complication rates.
Results
A total of 109 patients were included in this study. These comprised of both live related (103 cases) and deceased organ donor transplant (6 cases) that were performed in a two-year study period from January 2011 to December 2012. Majority of the transplant recipient patients were male (63.30%), compared to female recipients (36.69%). But, both in male and female series, majority of the patients belonged to 16-30 years age group in this study (males -44.92%, females -47.5%) ( Table 1 ). Total number of cases with double renal arteries was 10 (5.91%).
A total of 18 post-transplant surgical complications were recorded in the present series of 109 cases (16.51%). Of these complications, four arterial complications, one venous thrombosis, four ureteric complications, and five wound-related complications were recorded. One unusual and rare intracranial hemorrhage was recorded in a series of 109 patients. Two cases of transplant renal artery stenosis were noted out of 99 cases of single donor renal artery (2.02%), whereas two arterial complications, including one transplant renal artery stenosis and one arterial thrombosis, were noted in multiple renal artery patients out of 10 patients (20%).
Early or late arterial complications rate was much higher in cadaveric series (16.66%) compared to live related donor cases (2.91%%). Management of various arterial complications is recorded in Chart 1. In the present series, a total of four ureteric complications were recorded. Of these patients, three cases had transplant kidney lower ureteric stricture and one patient presented with urinary leak, which presented after 3 weeks of successful transplantation. Three ureteric complications were recorded out 103 live related cases (2.91%), whereas one case of ureteric stricture was noted in cadaveric series of six cases (16.66%). One case of venous thrombosis was noted in the study. The patient had to undergo emergency graft nephrectomy. The donor kidney was from cadaveric source. Graft nephrectomy was performed on 7th postoperative day. The patient had sepsis with drainage of purulent fluid from perinephric space during surgery. Three cases of lymphocele formations were noted in the study. Of these three cases, one patient required surgical intervention in the form of laparotomy and peritoneal shunt formation. All patients had live related kidney transplantation. Other two cases were managed conservatively. A total of five surgical site-related complications were recorded in the study. Of these, four patients had live related transplant (n = 103, 3.88%) and one patient had cadaveric graft transplant (n = 6, 16.66%). An unusual posttransplant intracranial hemorrhage was noted on 1st postoperative day after transplant. Patient had transient raised blood pressure in immediate postop period.
Discussion
A total of four arterial complications were noted in the present study. A comparison was made with other contemporary studies to know whether the rate was comparative with other contemporary series. In Srivastava et al. 2 series of 1945 cases, 22 arterial complications were noted (1.31%), and in Rana et al. 3 series of 720 cases, 5 arterial complications were recorded. We had four arterial complications in a series of 109 cases.
It was noted that the present study had higher percentage of overall arterial complications (p value = 0.01). But on analyzing the reasons, it was observed that the other two contemporary studies included only live related kidney transplantations. But the present study included mixed cases, i.e. 103 cases of live related kidney transplantations and 6 cases of deceased donor transplantations. Early or late arterial complications rate was much higher in deceased donor series (16.66%) compared to live related donor cases (2.91%).
All deceased donor patients (six) in the study population were in the less than 50 years of age group. But ischemia time was prolonged (>10 hrs) in two of the six deceased donor transplant cases. Of these two cases, one patient had arterial complication. Also, preretrieval serum creatinine was raised (>1.5 mg/dl) in the same deceased donor patient. So, according to defined criteria, the deceased donor was a marginal kidney donor. 4 The incidence of transplant renal artery stenosis was compared with contemporary studies. In Srivastava et al. 2 series of 1945 cases, 11 arterial stenoses were recorded, whereas Rana et al. 3 noted 4 cases in 720 patient series. In the present series, we had 3 arterial stenosis cases in 109 operated cases. Incidence of complications was higher in present series compared to the other two series (p value = 0.02). Probably a mixed patient population of live related and deceased donor transplant explains the higher incidence in the present series ( Fig. 1) . One deceased donor transplant patient had arterial thrombosis for which emergency graft nephrectomy was performed.
Srivastava et al. recorded three cases of venous thrombosis, whereas Rana had four venous thrombosis cases in their series. We had one venous thrombosis case in our series (p value = 0.2) in a deceased donor patient after one week of transplant (Fig. 2) . Incidence of vein thrombosis is higher on right donor kidneys because of thin caliber and short length of donor kidney right renal vein. However, in the present series, patient received a cadaveric left donor kidney, which was placed in left iliac fossa. Other precipitating factors may include antithrombin 3, protein-C, and protein-S deficiency. High index of suspicion, with emergency graft renal vein thrombectomy, can save few grafts. Otherwise, in most of the cases, nephrectomy is done to save the patient. In the present series, the patient underwent emergency graft nephrectomy.
Shringarpure et al. 1 recorded only one case of ureteric stricture in 182 operated cases, whereas Rana et al. 3 had two cases in 720 operated cases. We had three cases of ureteric strictures, which were not significantly higher compared to other two series (p = 0.06).
In the present series, out of three cases of ureteric strictures, two patients were managed with ureteroneocystomy for small segment lower ureteric strictures and one patient was managed with antegrade DJ stenting and conservative measures with improvement of renal function. One patient with urinary leak was managed conservatively with prolonged Foley catheterization and retaining DJ stent for longer period (Fig. 3) .
Three cases of lymphocele formations were noted in the study. Of these three cases, one patient required surgical intervention in the form of peritoneal shunt formation. Other two patients were managed conservatively. Incidence of symptomatic lymphocele 5 noted a relatively higher incidence of six cases out of 26 cases in their series (p = 0.02).
Two deaths were reported on follow-up of patients with surgical complications. One patient had intracranial hemorrhage post-transplantation who passed away after five months due to neurological issues ( Fig. 4 ) and the other patient had arterial thrombosis for which emergency graft nephrectomy was performed. Arterial thrombosis patient passed away after one year of surgery on hemodialysis.
Transplant renal artery stenosis patient after successful stenting performed better compared to the patient in whom stenting procedure failed. However, the third patient who was managed conservatively had stable renal function and blood pressure. All three transplant renal artery stenosis patients were alive at the end of one year of follow-up. Follow-up of transplant recipient patients is noted in Table 2 .
Conclusion
Renal transplantation is an established modality of treatment of end-stage renal disease patients. In this study, incidence of major vascular complications remained low both in live related and deceased donor transplant cases. Surgical complication rates were noted to be higher in deceased donor transplant group compared to live related cases. Early diagnosis and effective management of surgical complications were associated with both better graft and patient survival after one year of follow-up in this study.
